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Abstract
This paper is devoted to the study of the initial boundary problem for a class
of degenerate nonlinear diffusion equation with gradient term and absorption
term of the form ut = ∆u
m − λup + |∇uα|q on Q = Ω× (0,∞), where m ≥ 1, p >
0, λ > 0, 1 ≤ q < 2, α > m
2
,Ω ⊂ RN is a bounded domain, and the initial data
is u(x, 0) = u0(x) ∈ L
∞(Ω) with u0(x) ≥ 0. We obtain existence and extinction
in finite time of global weak solutions for above-mentioned problem with some
assumption of m, p, q, α, u0.
















m + λup − |∇uα|qp m ≥ 0, p > 0, q > 0, α > 0, λ G6Rd;p |∇uα|q |OO2;pT`lr$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_,O2;Y+T*e	KT+`2Tm5:/ gT<
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up 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V = 0, (1.1)p −→V +B9lV℄ θ q5mTKp Darcy Xov
−→
V = −K(θ)∇Φ, (1.2)p K(θ) q.Q R Φ qrF4( [1],[2].$5{p=!=9h;%;[IqV Φ I+9


















. (1.4))e θ E Ψ d%T} Iw;' X>Cn;[IÆlR`a5m Ψ G θ TR K(θ)dΨ
dθ





m−1, K(θ) = K0θ
































m − λup + |∇uα|q, (x, t) ∈ Q = Ω × (0,∞),
u(x, t) = 0, (x, t) ∈ S = ∂Ω × (0,∞),
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Fm ≥ 1, p > 0, λ > 0, 1 ≤ q < 2, α > m
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;
0 ≤ u0 ∈ L
∞(Ω).P m = α = 1 =t [4],[5] T\vfT p, q, λ, N 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ut = ∆u













^t`{xp{_bz~vdioa[ug_℄~yk 4" ZG$J 2.1. 5 0 ≤ u0 ∈ L∞(Ω) , R u ∈ L∞(Ω × (0, T )) 8qvb (P ) T02, um ∈ L2(0, T ; H10(Ω)), uα ∈ Lq(0, T ; W 1,q0 (Ω)), -`(3T&'R
ϕ ∈ L2(0, T ; H10(Ω))∩W




m · ∇ϕ + λupϕ − |∇uα|qϕ =
∫
Ω






u(x, t) 6= 0, (x, t) ∈ Ω × (0, T0),
u(x, t) ≡ 0, (x, t) ∈ Ω × (T0,∞).V82 u(x, t) T?=%~}#tTv+1G( 2.1. / 0 ≤ u0 ∈ L∞(Ω), Vvb (P) IT^02 u -?
‖u‖L∞(Ω) ≤ C(‖u0‖L∞(Ω)).( 2.2. 5 u(x, t) Gvb (P ) T02B5
p > m ≥ 1, α >
m
2
, q < min{
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, ‖u0n‖L∞(Ω) ≤ ‖u0‖L∞(Ω) + 1,



























, (x, t) ∈ ST = ∂Ω × (0, T ),
un(x, 0) = u0n(x), (x, t) ∈ Ω.w/k
zd;Xr (Pn) IT 2 un.BW 3.1. / un G (Pn) T QT 3T2VIT60Q ‖u0n‖L∞(Ω) T6R C, S
1
n




































































































)qε > 0℄= (3.1), (3.5)  (3.6), wyI1SR (3.2). z A (3.3)  (3.4) G (3.1) 
(3.2) Tjr 2BW 3.3. / un G (Pn) T QT 3T2VI6R C = C(T, ‖u0n‖L∞(Ω)), S
‖(un)t‖W ′ ≤ C, (3.7)p





(Ω×(0, T )), W
′
= L2(0, T ; H−1(Ω))+L
2







−∇umn · ∇ξ + |∇u
α
n|







































+C‖ξ‖L2(Ω×(0,T )) ≤ C.
2( 2.1 R- w (3.1),(3.3)  (3.7), IT un T~g)!q un, S
un → u a.e. T QT , (3.8)
∇umn ⇀ ∇u
m T L2(QT ). (3.9){wya~
∇umn → ∇u
m T L2(QT ). (3.10)= us−1n (usn −usk)ζ2 : (Pn) Td'Shp n, k ≥ 1 G(3T s ≥ 1 MX










































(3.11), (3.11) pT un  uk, w (3.1)  (3.7), ;'NT WwyI1SRP








































2dxdt → 0, n, k → ∞.6Dwy?
∇umn → ∇u














q → |∇uα|q a.e. T QT . (3.13), α ≥ m, Vw (3.8)  (3.10) Æ*2SR (3.13). , m
2
< α < m, h+a~
























)q TL 2q (QT ).GnR {|∇uαn|q} GenTwyIj_ |∇uαn|q → 0 T L1(QT ∩ {u = 0}), Y1
(3.13) 9_>C un Gvb (Pn) T2`(3T&'R ϕ ∈ L2(0, T ; H10(Ω))
























































|∇uα|quk. (4.1)p ‖u‖s = ‖u(·, t)‖Ls(Ω).>d) 2.1  0 < (2α−m)q
2−q
< 1. ` ε > 0, ;= Young 0UA Hölder 0UA?
∫
Ω













































2 ‖2 ≤ C‖∇u
m+k









(4.4)/R θ > 0, 
0 < θσ < 2, (4.5)
θ(1 − σ)(m + k)
2 − θσ
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